INTRODUCTION

Bottom nepheloid layers (BNL) have been observed in all the major oceans of the world [Ewing and
system through a cable by using frequency modulation. The transmissometer, designed and constructed by the Optical Oceanography Group at OSU, uses a light-emitting diode in a pulsed mode as the light source and has 0.5% stability over the temperature range of 0o-25 ø. The nephelometer was lowered to within 5 m of the bottom during most casts.
The data obtained by both nephelometers are described and interpreted as a parameter indicative of concentration of suspended particulate matter (spm). Such a conversion is certainly valid for a first approximation. Suspended particulate matter determinations using such approximations have been attempted by, Jerlov [1968] , Gibbs [1974] , Biscaye and Eittreim [1974] , and others.
RESULTS
The BML is a vertically homogeneous layer in temperature immediately above the bottom, usua!ly identified from temperature profiles. The BML usually are indicated concurrently in both temperature and salinity profiles. Weatherly and Niiler [1974] report that, the layers appear in both temperature and salinity profiles with mutually consistent thickness. Because we found that the thicknesses of BML were not always consistent in temperature and salinity profiles, as is indicated in Figure 3 , we used temperature profiles only as the criteria of BML in this study. According to the scales of temperature and salinity Paper number 7C0323. 3921 used in plotting STD data in the Cuea data reports, vertical gradients of salinity were generally less than the vertical gradient of temperature, and salinity profiles showed nearly constant salinities in the bottom boundary layers. At depths corresponding to the top of BML in temperature profiles, salinity profiles did not show any recognizable mark, such as a sharp change in gradient or break in the profile. Hence an objective determination of BML thickness in salinity profiles was often impossible.
Cuea Data
Frequencies of BML and BNL occurrences determined from the Cuea data reports and the three optics cruises are shown in Table 2 . The frequency of BML occurrence versus water depth (in meters) indicates a slight depth dependence (Table 3) Effects of the density stratification on BML occurrence were examined by Weatherly and Niiler [1974] , who reported that in shallow waters the occurrence of BML was not as frequent and that the thickness was not as large as that in deep waters. They suggested that 'additional damping of turbulent motions due to stronger, positive stratification' may be responsible for the low frequency and small thickness in shallow waters. According to our analysis, however, a high frequency of BML occurrence is associated with a strong thermocline in the surface layer. Figure 3 shows profiles of temperature, salinity, and density from two time series observations during the Cuea experiments at a station within 7 km of anchor station A8. Twenty-six profiles observed at 1-hour intervals are plotted on top of each other. Figure 3a 
Data From the Optics Cruises
The frequencies of BML and BNL occurrence observed during the three optics cruises are also listed in Table 2 . The BNL is defined, similarly to the BML, as a layer immediately above the bottom in which concentration of spm is larger than that in the water above and the concentration generally increases with depth within the layer; occasionally, the concentration can be vertically homogeneous, like the BML in a temperature profile. concluded that the alongshore correlation length is more than 300 km for the low-frequency fluctuations. In light of these findings we can assume homogeneous currents over a 10 n. mi.
(18.52 km) distance for the significant temporal variations of currents discussed in this paper. Table 2 , particularly the value from cruise Y7504-C, a BNL was observed whenever a BML was observed, but the reverse relation did no.t hold. This could be explained by the difference in their definitions; the concentration of particles is not required to be vertically homogeneous in the BNL, while vertical homogeneity in temperature is required in the BML. Even though the processes of BML and BNL generation are not well understood, the relation appears to be suggestive about the processes: while advection of turbid water in the bottom !aver forms a BNL, a BML requires further development, perhaps vertical mixing, to produce vertical homogeneity.
DISCUSSION
Frequencies of BML and BNL
According to the frequencies of BNL and BML shown in
The frequency of BML occurrence during two optics cruises, C7308-E and Y7408-B, was over 95%, which is considerably different from the 53% observed during the Cuea cruises. In addition to the seasonal changes of the frequency which were described earlier in connection with the seasonal changes of coastal upwelling, we found one other probable. A BML and a BNL may not necessarily be generated by the same processes; moreover, they may not be generated simultaneously. A BNL, for example, may be formed merely by advection of turbid water in the bottom layer, but local vertical mixing seems necessary for a BML formation. The local vertical mixing, which may not be required for a BNL formation, would make the BNL thicker than otherwise. Since the mixing occurs between turbid water in the BNL and cleaner water above it, the concentration of spm would decrease by the mixing, and the shape of the spin profile would become similar to the temperature profile (like station S-8 in Figure 5 ).
Hypothesis on Offshore Transport of Sediment Particles
The advection that is found to be an effective process of generating BNL must also be an effective process of horizontal transport of suspended particles. Particles found in the BNL are transported by the current in the bottom water. This process could have a far-reaching consequence on particle transfer from coastal sources to the nearby abyssal plain. Problems in interpreting sediment distributions, tracing sources of particles found in sediments, discussing environmental conditions from sediment characteristics, and zoning biological conditions from sediment distribution must consider the particle transport processes. Settling velocities of particles of a few microns in diameter may be less than 1 m/d, so they will take 10 yr to reach the bottom in 3600 m of water. 5. Advection of turbid water from the coastal source appears to be one of the BNL forming processes. It is not certain that a BML is also formed •by the advection from the coastal region; it is, however, certain that an extra process for vertical mixing is necessary to form a BML.
6. Large temporal variation in BML and BNL is associated with changes in horizontal advection; larger current speed in bottom waters (lid not accompany any appreciable increase in BML and BNL thicknesses.
